This study examined contextual and personal factors related to the use of cognitive strategies by undergraduates. Specifically, students' goal orientations (intrinsic or extrinsic) and perceptions of the classroom environment (i.e., task or performance structured) were evaluated as predictors of student use of deep or surface level cognitive strategies. Results confirmed earlier work, which indicated intrinsic goal orientation was related to use of deep cognitive strategies and extrinsic goal orientation was related to use of rehearsal. There was no interaction between intrinsic and extrinsic goal orientations on use of either cognitive strategy. In addition, students' perceptions of classroom environment were significantly correlated with students' goal orientations. In particular, task structure of classrooms was significantly positively correlated with use of both types of cognitive strategies. Thus, student goal orientation, perception of classroom structure, and use of cognitive strategies appear interdependent, with intrinsic goal orientation moderating the effect of perceived classroom structure on the use of deep cognitive strategies. Results of this study suggest the need for university instructors to be more aware of the roles of both personal and contextual factors affecting student motivation and learning.
INTRODUCTION
For college teachers one of the main goals is for students to engage with the course material at a level that leaves them with a significant understanding. Many factors come into play with regards to substantive engagement: students' personal factors, such as motivational beliefs and metacognitive strategies; as well as contextual factors, such as the instructional practices and course procedures around which a course is structured and implemented. In particular, the cognitive strategies a student employs can be used to evaluate student engagement. Such strategies directly influence outcomes for student learning. For example, students who memorize course content for tests and quizzes are engaged with material in a different way from students who use graphic organizers or who connect new information to prior knowledge.
In general, cognitive strategies have been divided into two categories, surface strategies and deep strategies (Marton and Saljo, 1976; Marton, Hounsell and Entwistle, 1984; McKeachie, Pintrich, Yi-Guang, and Smith 1986; Pintrich, 1989) . Specifically, surface strategies are defined as rehearsal strategies and typically involve reading or repeating ideas over and over. Rehearsal strategies can themselves be broken down into shallow and deep, where shallow rehearsal involves simple repetition and deep rehearsal involves association learning (VanderStoep and Pintrich, 2003) . For example, mnemonics are an example of deep rehearsal because they require a secondary level of processing. Surface strategies are useful for selecting and attending to information on a short-term basis. These strategies are likely to be chosen by students for general education courses and for courses where the assessment strategies rely predominantly on objective tests and quizzes, as opposed to papers and more authentic assessments.
In contrast, deep strategies are defined as elaboration strategies and organization strategies. These types of strategies are more useful for integrating new information with previous knowledge. For instance, elaboration strategies involve paraphrasing, identifying important points, making analogies and generalizations, making connections, and expanding on the material that has been presented (VanderStoep and Pintrich, 2003) . These strategies tend to be generative in nature and require the student to create a more sophisticated and elaborate schema than what is presented. Similarly, organization strategies involve making outlines, charts, and concept maps (VanderStoep and Pintrich, 2003) . These strategies require students to link concepts and ideas in a particular order, so that students have reorganized their own schemas. These strategies are used in addition to any outlines presented by the instructor, and are likely to be chosen in courses that offer more authentic assessment strategies such as projects and papers that require students to make sense of the material.
Not surprisingly, deep cognitive strategies generally produce better understanding of course material than do surface strategies (Pintrich and Garcia, 1991) . Students who employ deep cognitive strategies are likely to be more engaged with the material than are students who employ surface strategies. More importantly, students who are effective self-regulated learners ought to know how these strategies work and when to best apply them. Many students do some self-regulated learning, often without even being aware of it. However, self-regulation is contingent upon the demands of the course context. Students must become aware of their own skills, but must also be challenged to use them. Thus, both personal and contextual factors influence students' use of various cognitive strategies.
Personal Factors: Motivation
One factor influencing students' use of cognitive strategy is motivation, defined here from a goal orientation perspective (Ames, 1992) . Various researchers have identified patterns of motivation that distinguish students who are motivated for primarily internal reasons, such as curiosity, wanting to learn, and trying to understand more, from those motivated for primarily external reasons, such as getting good grades, competing with others, and seeking approval. Dweck and Elliot (1983) called these differing motivations learning and performance goals, Nicholls (1984) identified them as task-involved versus ego-involved orientations, and Harter (1981) characterized them as a dichotomy between intrinsic and extrinsic goal orientations. Later researchers clarified that these apparently dissimilar motivations may act simultaneously, reflecting multiple goal orientations for any particular task (e.g., Pintrich and Garcia, 1991) . Goal orientation does appear to significantly influence learning processes and outcomes in undergraduates (Church, Elliot and Gable, 2001; Hagen and Weinstein, 1995; McGregor and Elliott, 2002) . While each of the studies previously cited uses slightly different terminology, for the purposes of this study, we will use the terms intrinsic goal orientation and extrinsic goal orientation. These terms accurately reflect the way we have conceptualized and measured these constructs.
Several researchers have found that student goal orientation is related to cognitive strategy use (see review by Pintrich and Schrauben, 1992) . Specifically, students with an intrinsic goal orientation tend to value cognitive processing strategies that require a deeper level of encoding than students with an extrinsic goal orientation (Anderman and Young, 1994; Graham and Golan, 1991; Pintrich, Roeser, and DeGroot, 1994; Vermetten, Lodewijks and Vermunt, 2001) . Extrinsically motivated students, on the other hand, are more likely to use more surface-level processing strategies, such as memorization or guessing (Anderman and Young, 1994; Ames and Archer, 1988; Elliot and Dweck, 1988; Nicholls, Cobb, Wood, Yackel, and Patashnick, 1990) . Because of these relations, individuals who adopt an intrinsic orientation could be called ''learners'' while individuals who adopt an extrinsic orientation could be termed ''students.'' Learners are invested and engaged, while students are doing what they need to do to respond to the demands of the course.
Contextual Factors: Classroom Goal Structures
Another factor that may influence cognitive strategy is classroom environment. To the extent that classroom environments appear to be structured toward different goals, students may adjust their cognitive strategies to match their perceptions of what the environment requires. That is, students may perceive their instructors as primarily focused on the learning process (task oriented), or focused on the learning outcome (performance oriented). Students' perceptions of the classroom environment may therefore have significant effects on their cognitive strategies and may also influence their goal orientations (Ames, 1992; Ames and Archer, 1988; Maehr and Midgley, 1991; Pintrich and Schrauben, 1992) .
Finally, students' goal orientations may also influence their perceptions of the classroom environment. For example, a student with high extrinsic motivation may be more prone to perceive a classroom as highly performance structured than their more intrinsically motivated classmate. The same classroom environment could therefore differentially influence students depending on their initial goal orientation.
Few studies in the research literature on postsecondary education address the effect of goal orientation and perception of classroom goal structure on cognitive strategy use. This study sought to assess the impact of each of these factors both individually and in combination. The research questions were as follows:
(1) What is the relation between goal orientation and reported cognitive strategy use? We would expect students who endorse intrinsic goal orientation to be more likely to report using deeper (elaboration and organization) cognitive strategy use; likewise, students who endorse extrinsic goal orientation would be more likely to report using surface strategies. (2) What is the relation between goal orientation and perceptions of the classroom goal structure? Based on previous studies (Young, 1997) we would expect students who endorse intrinsic goal orientation to be more likely to perceive the classroom as more task-structured than are students who endorse extrinsic goal orientation. However, we would expect to see the effect of goal orientation on cognitive strategy use moderated by perceptions of classroom goal structure. (3) What is the relation between classroom goal structure and reported cognitive strategy use? We would expect students who perceive the classroom as task structured to be more likely report using deeper cognitive strategy use than students who perceive the classroom as performance structured.
METHOD Participants
Participants were 322 undergraduate students enrolled in four sections of a Human Development course at a large, comprehensive regional university in the Midwest. Two sections were taught by on instructor, with the other two taught by a different instructor. Participants ranged in age from 18 to 48 years old with a mean of 20.4 years old (SD=3.34). The sample consisted of 111 males (34%) and 208 females (65%) with 3 participants (1%) missing gender data. The sample was composed of 22 freshmen (6.9%), 192 sophomores (59.8%), 78 juniors (24.3%), 15 seniors (4.7%), and 14 graduate students (4.4%). The sample included 290 White students (90.1%), 13 Black students (4.0%), and 19 students of other races (5.9%).
Measures
The Patterns of Adaptive Learning Survey (PALS) (Midgley et al., 1996) was administered both at the beginning (pretest) and end of the semester (posttest). This instrument is a self report measure, on which students respond to questions about various dimensions of their learning experience on a five point Likert scale ranging from ''Not at all true'' to ''Very true''. The scales used for analyses included pretest measures of intrinsic goal orientation, extrinsic goal orientation, rehearsal strategy use, and deep strategy use (combined scale scores of elaboration strategy use and organization strategy use). An example item from the scale assessing intrinsic goal orientation is ''In a class like this, I prefer course material that really challenges me so I can learn new things'' (Cronbach's a ¼ :74). An example item from the scale assessing extrinsic goal orientation is ''If I can, I want to get better grades in this class than most of the other students'' (Cronbach's a ¼ :74). An example item from the scale assessing rehearsal strategy use is ''I make lists of important terms for this course and memorize the lists'' (Cronbach's a ¼ :65). An example item from the scale assessing deep strategy use is ''When reading for this class, I try to relate the material to what I already know'' (Cronbach's a ¼ :73).
The posttest scales included the four scales listed above as well as scales measuring perceptions of task structured classroom and perceptions of performance structured classroom. An example of an item measuring classroom task structure is ''Our instructor finds out what students are interested in learning'' (Cronbach's a ¼ :82). An example of an item measuring classroom performance structure is ''Our instructor emphasizes grades'' (Cronbach's a ¼ :60). The PALS has demonstrated adequate internal consistency and reliability and compared favorably to other measures of goal orientation in terms of factorial and construct validity (Jagacinski and Duda, 2001 ).
Procedure
After all data was collected, students' pretest scores on intrinsic and extrinsic goal orientations were trichotomized into the lowest third, middle third, and highest third in order to examine possible non-linear effects of goal orientation on strategy use (e.g., Pintrich and Garcia, 1991) . Students were classified as low, moderate, or high along both intrinsic and extrinsic dimensions. Of the nine cells that were generated by crossing intrinsic by extrinsic orientation, the smallest contained 24 participants and the largest contained 45 participants.
RESULTS

Goal Orientations and Cognitive Strategies
Students' reports of their intrinsic and extrinsic goal orientations were significantly negatively correlated both at the beginning (r(277)=).12, p<.05) and end of the semester (r(255)=).19, p<.01). In addition, students reported use of deep cognitive strategies and rehearsal were highly correlated both at the beginning (r(277)=.51, p<.001) and end of the semester (r(255)=.48, p<.001). Students' goal orientations and use of cognitive strategies did not change significantly over the course of the semester.
Deep cognitive strategies. A two-way ANOVA was performed using the three levels of intrinsic and extrinsic goal orientations to examine mean scores of students' use of deep cognitive strategies at the end of the semester. Results indicated a significant main effect for the relationship between participants' pretest intrinsic goal orientation and their posttest use of deep cognitive strategies (F(2, 201)=21.51, p<.001). Specifically, post hoc analyses using Least Significant Differences revealed that students with high, moderate, and low levels of pretest intrinsic goal orientation each differed significantly in their posttest use of deep cognitive strategies (high intrinsic group: M=5.16, SD=0.94; moderate intrinsic group: M=4.69, SD=0.84; low intrinsic group: M=4.19, SD=0.79).
The main effect for students' pretest extrinsic goal orientation and their posttest use of deep cognitive strategies approached but did not achieve significance (F(2, 201)=2.98, p=.053). The interaction between pretest intrinsic and pretest extrinsic goal orientations and posttest use of deep cognitive strategies was not significant (see Table 1 and Fig. 1 ).
Surface cognitive strategies. A two-way ANOVA was also performed using the three levels of pretest intrinsic and extrinsic goal orientations to examine mean scores of students' posttest reports of their use of rehearsal strategies. Results indicated a significant main effect for the relationship between students' pretest extrinsic goal orientation and their posttest use of rehearsal (F(2, 201)=8.61, p<.001). Specifically, post hoc analyses using Least Significant Differences indicated that students with the lowest level of pretest extrinsic goal orientation were significantly less likely to use rehearsal at the end of the semester than students with either moderate or high levels of pretest extrinsic goal orientation (low extrinsic group: M=4.45, SD=1.20; moderate extrinsic group: M=5.04, SD=1.02; high extrinsic group: M=5.24, SD=0.98). The main effect for the relationship between students' pretest intrinsic goal orientation and their posttest use of rehearsal was not significant. The interaction between pretest intrinsic and extrinsic goal orientations on posttest use of rehearsal was also not significant (see Table 2 and Fig. 2 ). Students' ratings of the task structure and performance structure of their classrooms were significantly negatively correlated (r(255)=).38, p<.001), and students' pretest intrinsic goal orientation was significantly positively correlated with perception of the classroom as task structured (r(210)=.33, p < .001). However, pretest intrinsic goal orientation was not correlated with perception of the classroom as performance structured. Conversely, students' pretest extrinsic goal orientation was significantly positively correlated with perception of the classroom as performance structured (r(210) =.19, p<.01), but was not correlated with perception of the classroom as task structured.
Extrinsic Pretest Group
Classroom Structure and Cognitive Strategies
Students' perceptions of their classroom's task structure were significantly positively correlated with their reported posttest use of both deep cognitive strategies (r(255)=.30, p<.001) and rehearsal (r(255)=.14, p<.05). However, students' perceptions of their classrooms as performance structured were not significantly correlated with use of either deep cognitive strategies or rehearsal at posttest.
Due to the significant relationship between pretest intrinsic goal orientation and both perception of classroom task structure and posttest use of deep cognitive strategies, a partial correlation was performed on the relationship between perceived classroom task structure and posttest use of deep cognitive strategies while eliminating the effects of pretest intrinsic goal orientation. The resulting correlation was r(207)=.16 (p<.05), indicating that intrinsic goal orientation acts as a moderator variable that enhances the positive relationship between perceived classroom task structure and posttest use of deep cognitive strategies.
DISCUSSION
The results of this investigation indicate that student goal orientation, perceived class structure, and cognitive strategy use are indeed interrelated for undergraduates. This is important because as university instructors need to understand that college student motivation and performance is influenced by multiple factors including personal and contextual factors. While university instructors may have little influence over the personal factors, they certainly have influence over the contextual factors.
Goal Orientations and Cognitive Strategies
As found in studies of middle schools students, intrinsic goal orientation was positively related to use of deep cognitive strategies in undergraduates. Specifically, higher levels of pretest intrinsic goal orientation corresponded with greater reported use of deep cognitive strategies. Extrinsic goal orientation, however, did not relate significantly to use of deep cognitive strategies, and there was no interaction found between intrinsic and extrinsic goal orientation on use of deep cognitive strategies in this sample.
Also as expected, students' extrinsic goal orientation had a main effect on their use of rehearsal at the end of the semester. Specifically, students with low levels of extrinsic goal orientation were significantly less likely to use rehearsal strategies than students with either moderate or high levels of extrinsic goal orientation. Intrinsic goal orientation, however, had no effect on use of rehearsal, and again, no interaction was found between intrinsic and extrinsic goal orientations on the use of rehearsal at the end of the semester.
These results contrast with the findings of Pintrich and Garcia (1991) , who found an interaction between intrinsic and extrinsic goal orientations with undergraduates' use of rehearsal decreasing for students with the highest levels of both intrinsic and extrinsic motivation. In the current study, intrinsic and extrinsic goal orientation appear to act independently of one another, and may be more simply described by a fairly direct association between intrinsic goal orientation and use of deep strategies, and an association between low levels of extrinsic goal orientation and less use of rehearsal.
The current results suggest that the effects of intrinsic and extrinsic goal orientations on students' cognitive strategies are independent. This suggests that in order to have students who truly engage in their own learning, university instructors need to pay particular attention to developing intrinsic goal orientation in students. One way to approach this goal is to focus instruction around students' individual interests, though this can be overwhelming in large section courses. Offering choices in assignments would be another way to capitalize on individuals' interests. Decreasing emphasis on extrinsic aspects of courses, such as a strong focus on grades and evaluation as well as public displays of grades or performances, ought to help students to begin to focus on more important aspects of learning.
Goal Orientations and Classroom Structure
Students' ratings of the performance and task structures of their classrooms were moderately negatively correlated, meaning that these constructs exist on a continuum. Students tend to perceive classroom environments as either task-structured or performance-structured.
In addition, intrinsic goal orientation was moderately positively correlated with perception of the classroom environment as task focused, whereas extrinsic goal orientation was slightly positively correlated with perception of the classroom environment as performance focused. These results suggest that students with different goal orientations are prone to view their classroom environments differently. Classroom goal structure, then, may very well be in the eye of the beholder. Perhaps because intrinsically oriented students are more likely to attend to learning focused elements of the classroom structure, whereas extrinsically oriented students attend more readily to performance focused elements. However, there was no negative correlation between intrinsic goal orientation and perception of performance structure or between extrinsic goal orientation and perception of task structure, which suggests that these components of the classroom environment do indeed act independently on students' perceptions.
These findings suggest that data based on students' perceptions may be skewed in favor of the individual's existing personal motivational beliefs. Further research should focus not on students' perceptions, but also incorporate observational measures of classroom environments. Some students may be primed to see the classroom as task-structured because of their beliefs about their own motivation and learning. This suggests a self-fulfilling prophecy toward the classroom goal structure. Future research should explore this phenomenon by triangulating both perceptual data and classroom observation data.
Classroom Structure and Cognitive Strategies
Students' perceptions of classroom task structure were moderately positively correlated with use of deep cognitive strategies and slightly positively correlated with use of rehearsal, whereas students' perceptions of classroom performance structure were not related to use of either cognitive strategy. This finding implies that classroom environments perceived as highly task structured may engender more cognitive activity in general, including both deep and surface strategies, compared to less task oriented classes. University instructors who allow students the opportunities for challenge, choice, control, and collaboration may find that such instructional practices have a positive influence on both students' motivation as well as their learning.
In addition, performance oriented aspects of classes may have little or no effect on students' use of cognitive strategies. This finding is counterintuitive because many aspects of performance structured classroom environments are conventionally considered to be motivating: competition, constant discussion of grades, and assessment in the form of tests and quizzes. While there is certainly room for tests, de-emphasizing these performance structured aspects might help students to engage more thoroughly in the process of learning.
Holding intrinsic goal orientation constant reduced the magnitude of the relationship between perceived classroom task structure and students' use of deep cognitive strategies, therefore intrinsic goal orientation acts a moderator variable on this relationship. That is, intrinsic goal orientation appears to increase the likelihood that task structured classrooms will encourage students' use of deep cognitive strategies.
Taken together, these findings confirm the interdependence of goal orientation, class structure, and cognitive strategy. In general, it appears that intrinsically motivated students in task oriented classrooms are most likely to process course material at the deepest level, whereas extrinsically motivated students in performance oriented classrooms are more likely to process course material more superficially. University instructors need to become more aware of the role perceptions of the classroom climate plays in students' learning and the factors that influence those perceptions in order to maximize student engagement with the course material.
